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Figure 15 



Genomic DNA or cDNA library 

Expression screen library 
products (e.g. polypeptides 
expressed by genes 
in the library) 
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^ Align polypeptides 
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Polypeptides (or other gene products) 
to be evolved 

E.g. polypeptides or gene 
products, promoters, etc. 



Aligned Polypeptide Sequences 

Consensus amino acids are boxed. 
Alignments can be performed, e.g., 
using software such as Vector NTP 
(Infomax Inc.) or MACAW(Greg 
Schuler, NCBI, NLM, NIH). 



Determine deduced 
coding sequences using 
the same codon for each 
consensus amino acid 
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Aligned Polynucleotide Sequences 

Consensus nucleotide bases are boxed. 



Subject to direct evolution by: 

1) Non-stochastic polynucleotide 
reassembly; and/or 

2) And/or non-stochastic site- 
^ saturation mutagenesis 



>. Library of experimentally 
generated polypeptides 
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^ Expression Screen 
Optionally repeat 
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Figure 16 
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Alignment of nucleic 
acid sequences to be 
^ subjected to ligation 
reassembly 



In Silico Triage (1ST) 
Many groupings are 
delineated, 3 exemplary 
groupings are illustrated 
(darker arrows) 
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iMEm 
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1) In silico groupings 
of potential products 
that can be produced 
by ligation reassembly 



Actual production & 
screening according 
to 1ST grouping and 
ranking results 



2) In silico ranking of 
the groupings is 
performed according 
to potential content 
of desirable 
reassembly products 
in each grouping 



^=IIH/<'-N^J TP 

Identification of products with 
desired activity 



Optionally repeat ligation 
reassembly &/or site- 
\ r saturation mutagenesis 



Figure 17 
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Figure 18 
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Parental Set comprised polynucleotide 
^ of 1 or more templates (e.g. viruses) 



Direct Evolution (preferably, for example, non-stochastic 
polynucleotide reassembly and/or polynucleotide site- 
saturation mutagenesis) 
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Progenitor Set # 1 

Library of experimentally 
generated (e.g. chimeric viruses) 



Screen/Select 
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mszzzzzzzzzzE. 
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} Progenitor Set # lA: Optimized molecules 
A subset of Progenitor Set # 1 comprised of the most 
desirable and/or highly optimized subset of molecules 



Non-stochastic polynucleotide site- 
saturation mutagenesis 
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Progenitor Set # 2 

Library of experimentally generated 
(e.g. site mutagenized viruses) 



Screen/Select 



^ 1 Progenitor Set # 2A: 

isssssssHi i iimiii i KSSSS^ I ^^^^ optimized than Progenitor Set # 1 A 



. L^VVVV's'^SI I II II III i I kWWVysVH 



■I MM I ill ■ 



3 [ A subset of Progenitor Set # 2 comprised of the most 
3 J desirable and/or highly optimized subset of molecules 



Combine point mutations and/or 
•yy subject to further chimerizations 



Screen/Select 



Progenitor Set # 3 

Library of experimentally generated 
(e.g. site-mutagenized viruses) 

Progenitor Set # 3A: 

More optimized than Progenitor Set # 2A 

A subset of Progenitor Set # 3 comprised of the most 
desirable and/or highly optimized subset of molecules 
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